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DETAILED ACTION 

Claim Objections 

1 . Claims 34 and 36 are objected to because of the following informalities: The 
phrase "in the neighborhood of is unnecessary. If the drill is not within "drilling 
distance" of the region the hole cannot be formed. There is a true distance that is 
known or should be ascertained to define where the drill is positioned to form holes. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claim 26 is rejected under 35 U.S.C. 112, first paragraph, as based on a 
disclosure which is not enabling. The relationship between wavelength of the light pulse 
and increasing the difference of the response to damaged or undamaged tissue is 
critical or essential to the practice of the invention, but not enabled by the disclosure. 
See In re Mayhew, 527 F.2d 1229, 188 USPQ 356 (CCPA 1976). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1, 2, 6, 8-10, 13-17, 20-23, 25, 26, 29, 30, and 34-36 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Ben-Haim et al (US 6,200,310), 
hereinafter Ben-Haim. 

Regarding claim 1 , Ben-Haim teaches a laser source (60) that is a means for 
removing tissue from a region to form a hole (Column 9, Lines 25-33), a light source 
(61) that illuminates the region with non-ablating light that generates photoacoustic 
waves (Column 7, Lines 15-20; Column 9, Lines 52-59), acoustic sensors (41,92) that 
generates signals responsive to the photoacoustic waves (Column 4, Lines 27-57; 
Column 9, Lines 52-59), and a controller (58) that receives the signals and processes 
them to determine a depth for the hole (Column 7, Lines 20-28; Column 8, Lines 9-34). 
Although Ben-Haim does not explicitly teach that the light generates photoacoustic 
waves or that the sensor generates signals responsive to photoacoustic waves, the 
reference does teach an ultrasound sensor, which obviously would detect photoacoustic 
waves generated by the light. In addition, photoacoustic waves are generated by 
absorption of energy from the light source, which leads to thermal expansion and 
emission of ultrasonic (acoustic) waves. Therefore, tissue and blood exposure to any 
light for a long enough time will lead to the generation of photoacoustic waves. 

Regarding claim 2, Ben-Haim teaches the light source (61) obviously capable of 
illuminating the region with at least one pulse of light at a wavelength at which light is 
absorbed by a substance in the region whose concentration can be used to assess a 
degree of ischemia in the region and wherein the controller (58) processes the signals 
provided by the acoustic sensors (41 ,92) to assay the substance (Column 8, Lines 9-19; 
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Column 9, Lines 52-59). A recitation of the intended use of the claimed invention must 
result in a structural difference between the claimed invention and the prior art in order 
to patentably distinguish the claimed invention from the prior art. In the instant case, the 
recitation of what illuminating the region should enable does not impose any additional 
structural limitations on the invention beyond that of the independent claim. If the prior 
art structure is capable of performing the intended use, then it meets the claim. 

Regarding claim 6, Ben-Haim teaches the light source (61) capable of 
illuminating the region with at least one pulse of light at a wavelength at which light is 
absorbed by water and determines temperature of the region responsive to the signals 
(Column 7, Lines 15-20; Column 8, Lines 40-54). 

Regarding claim 8, Ben-Haim teaches the light source (61) capable of 
illuminating the region with at least one light pulse prior to forming the hole and the 
controller (58) processes the signals to determine a thickness of the heart wall in the 
region (Column 8, Lines 9-34; Column 9, Lines 52-67). Ben-Haim does not explicitly 
teach that the signals will help to determine the thickness of the heart wall. However, a 
wavelength can be chosen that when light illuminates the interior of the heart, it will also 
pass through the heart muscle. When light passes through the interior and exterior 
surfaces of the muscle wall part of the light will be reflected, part refracted, and part 
absorbed. The portion of light that is absorbed can generate photoacoustic waves that 
will be detected by the sensor. The time delay between the generations of the two sets 
of waves is proportional to the distance between the two surfaces (the thickness of the 
heart wall). Ben-Haim does teach that the signals processed from the controller are 
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used to map the channel location and dimensions prior to drilling (Column 8, Lines 20- 
26). In order to determine the optimal dimensions and orientations of the holes, it is 
necessary to know the thickness of the heart wall, since drilling a hole too deep could 
compromise the integrity of the heart. The claimed recitation of the intended use of the 
claimed invention (illuminating the region with a light pulse) must result in a structural 
difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is capable of 
performing the intended use, then it meets the claim. 

Regarding claims 9, 10, and 13, Ben-Haim teaches the controller (58) capable of 
controlling the means for removing tissue (60) from the region responsive to the 
determined depth of the hole and thickness of the heart muscle, and stops formation of 
the hole by the means for removing tissue when a desired hole depth is reached. 
Acoustic sensors (41 ,92) receive signals that are processed by the controller (58) that 
can be used to ascertain the thickness of the heart wall, as described in the rejection of 
claim 8 (Column 7, Lines 20-33; Column 8, Lines 8-34; Column 9, Lines 52-59). A 
recitation of the intended use of the claimed invention (the actions of the controller) 
must result in a structural difference between the claimed invention and the prior art in 
order to patentably distinguish the claimed invention from the prior art. If the prior art 
structure is capable of performing the intended use, then it meets the claim. 

Regarding claims 14 and 15, Ben-Haim teaches the source of ablative energy 
having an output port (54) from which the ablative energy source provides energy for 
removing heart tissue (Column 7, Lines 3-19). The distance between the ablative 
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energy output port and the bottom of the hole must be able to be determined for the 
controller (58) to map out the location and depth of the channel (Column 8, Lines 30- 
40). The theory behind sensing acoustic waves, generated by tissue, to form images 
rests on the fact that sound travels at a constant speed. Therefore, if it is known how 
much energy is required to generate acoustic waves in a tissue, the energy emission is 
kept constant and the catheter is not moved (there is a constant distance), there will be 
a time delay between emission of the light and the sensing of the acoustic waves 
generated therefrom. Using the known speeds of light and sound, the distance between 
the output of the light and the tissue could obviously be determined. 

Regarding claim 30, there are substantially similar limitations to those of 9, 10, 
and 13-15, please see the rejections of those claims discussed supra. 

Regarding claims 16, 17, 20, 21 , 22, 23, 25, 26, 29 and 35, Ben-Haim teaches a 
controller (58) capable of controlling at least one characteristic of the least one ablative 
pulse responsive to the signal generated by the acoustic sensor (Column 7, Lines 20- 
28; Column 8, Lines 28-34). Examiner interprets the waves detected by the acoustic 
sensor to be shock waves or reflections of acoustic energy from the shock wave. The 
controller can process the signals to determine at least one characteristic of the shock 
wave (Column 8, Lines 28-34). Examiner notes that any signal detected by the sensor 
is a characteristic of the wave, such as amplitude, frequency or phase. The information 
relayed to the sensor is used to indirectly determine structural features or other 
properties of the tissue or the source of the waves (Column 9, Lines 52-59, Column 8, 
Lines 20-27). Examiner notes that "mapping" the designated location of the channel 
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requires acquiring, from the sensors, the location of the diseased tissue. The 
characteristics can be depth and location of the hole, the thickness of the heart muscle 
between the bottom of the hole and a surface of the wall, and damage tissue (Column 
7, Lines 20-33; Column 8, Lines 8-34; Column 9, Lines 52-59). Examiner interprets low 
tissue oxygenation as an indication of tissue damage (Column 9, Lines 52-58). 
Obviously, the point of the controller receiving signals about the shock wave, is to adjust 
the laser treatment (the "at least one ablative pulse") accordingly. Although Ben-Haim 
does NOT teach using the acoustic sensors to determine the wavelength of the light 
pulses so as to increase a difference in the photoacoustic response between damaged 
and undamaged tissue, when such a sensor is used the wavelength of the pulses are 
obviously optimized to elicit a regular and predictable photoacoustic response. 
Otherwise, the technique could not be reliably used. The same wavelength of light will 
be absorbed or reflected differently by damaged and undamaged tissue. Using a 
wavelength that is almost entirely absorbed by one type of tissue will reduce reflection 
from that type of tissue, increasing the signal generated by the other tissue type. 
Varying the wavelength to increase the photoacoustic response of one tissue relative to 
another is not of innovation, but an obvious and neccessary optimization of the system 
to reduce noise. 

Regarding claims 34 and 36, wherein there is a catheter (52,53) having a drill 
end (64) that is positioned above the region or in contact with the region in order to form 
the hole and wherein the optical output aperture (62), the ablative energy output port 
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(54), and an acoustic sensor (41) are mounted inside the catheter (52,53) near the drill 
end (Figure 4). 

6. Claims 7 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ben-Haim, in view of Spears et al. (US 5,019,075), hereinafter Spears. 

Regarding claim 7, Ben-Haim teaches a controller (58) obviously capable of 
processing signals from the sensors on the catheter, and an acoustic sensor. Although 
Ben-Haim does not teach using the acoustic sensor for determining temperature 
changes over time, applicant provides two prior art citations that show how to determine 
temperature changes over time with an acoustic sensor (Applicant's Disclosure: Page 
14, Lines 23-29). Ben-Haim DIFFERS in that he does not disclose a heat pump that 
generates a temperature difference between tissue in the region and an ambient 
temperature of the heart wall, as claimed. Attention, however, is directed to Spears 
which, in the same area of endeavor, discloses another apparatus for treatment of 
ischemic heart disease that contains a heat pump comprised of a diffusing tip (32), a 
balloon (34) and laser radiation for generating a temperature difference between tissue 
in the region and an ambient temperature of the heart wall (Column 8, Lines 42-59). 
Examiner interprets a heat pump as any apparatus capable of generating a temperature 
difference between tissue in the region and the ambient temperature of the heart wall. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have modified Ben-Haim to incorporate the teachings of Spears, in order to 
allow for another diagnostic measure of cardiac function. 
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Regarding claim 39, Ben-Haim also DIFFERS in that it does not disclose an 
external acoustic sensor as claimed. Attention, however, is also directed to Spears, 
which discloses another apparatus for treatment of ischemic heart disease that contains 
an acoustic sensor that is placed external to the body (Column 5, Lines 21-37). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to have incorporated the teachings of Spears with those of Ben-Haim, because doing so 
would enable choosing an ideal location to place the sensor in order to maximize the 
acoustic signal and minimize noise. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JEFFREY LIPITZ whose telephone number is (571)270- 
5612. The examiner can normally be reached on Monday to Friday from 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Khoa Huynh can be reached on 571-272-4888. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JEFFREY LIPITZ/ 
Examiner, Art Unit 4128 



/Khoa D. Huynh/ 

Supervisory Patent Examiner, Art Unit 4128 



